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[57) ABSTRACT

The level detecting device comprises a detector in-
serted in a reservoir to detect the level of oil liquid, lead
wires leading signal from the detector, and a terminal
connected to the lead wires. The terminal is fixed to a
cap covering an opening of the reservoir and the cap is
removably engaged to a cylindrical projection arranged
around the opening of the reservoir.

10 Claims, 7 Drawing Figures
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1
LEVEL DETECTING DEVICE

The present irivention relates to a level detecting
device mounted on a reservoir for a vehicle, such as
automobile. |

A brake system for a vehicle is equipped with a mas-
ter cylinder and a reservoir which supplies said master
cylinder with o1l hquid, and said reservoir is provided
with a level detecting means, which is adapted to signal
decrease 1n gquantity of oil liquid in said reservoir lower
than a predetermined level. Signal thus sent from said
level detecting means is transmitted to an alarm means
as actuating signal. In conventional level detecting
means, detectors for liquid level are positioned in reser-
voirs and signals from said detectors are delivered out
of said reservoirs through lead wires. Then the connec-
tors located at ends of said lead wires being generally
free and fixed to nothing, in such cases as assembling,
maintenance, repatring, etc., connection of the lead
wires to an alarming device 1s necessary to be carried
out with both hands. This operation is difficult and lead
wires are liable to be pulled forcibly with result of dam-
age, €1c.

An object of the present invention is to provide a
level detecting device adapted to fix ends of lead wires
from a detector.

Another object of the present invention is to provide
a level detecting device in which connection of lead
wires during assembling, maintenance, and repairing
can be operated simply and connectors can be con-
nected easily with one hand.

A further object of the present invention is to provide
a level detecting device in which lead wires are not
possibly pulled forcibly, accordingly occurance of acci-
dents such as cutting, break, efc. can be decreased.

Still another object of the present invention is to
provide a small and compact level detecting device
which is applicable to a reservoir placed in, for exam-
ple, a narrow engine room or the like without mmfluenc-
ing other elements. |

According to the present invention, a level detecting
device comprises a detector positioned in a reservoir
having an opening for detecting level of oif hiquid in the
reservoir and a cap engaged to the reservoir for cover-
ing said opening and having a terminal connected to
lead wires from the detector.

Now preferred embodiments of the present invention

are described referring to attached drawings, therein
above-mentioned objects and features as well as other
obtects and features will become clearer.

FIG. 11s a partially sectional front view of a reservoir
fitted with a level detecting device of the preferred
embodiment of the present imnvention.

FIG. 2 s a diagonal view of a flange for the reservoir
shown in FIG. 1.

FIG. 3 is a diagonal view of another embodiment of
a flange for the reservoir shown in FIG. 1.
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FIG. 4 is a downward diagonal view of a cap for the 60

level detecting device shown in FIG. 1.

FI1G. 5 1s an upward diagonai view of the cap shown
in FIG. 4.

FIG. 6 is a downward diagonal view of another pre-

ferred embodiment of a cap of a level detecting device 65

according to the present invention.
FIG. 7 s the right-hand side view of the cap shown in

FIG. 6.

2

As shown in F1(. 1, the reservoir 1 used for the brake
system of a vehicle has substantially rectangular hori-
zontal cross-section and 15 adapted to be applied to
well-known tandem master cylinders in itself. Upward
from the ceiling portion 3 adjacent to one longitudinal
end of said reservoir 1, a cylindrical portion 2 is pro-
jected to define a feeding inlet for oil fluid by the inside
of said cvlindrical portion 2, said feeding iniet being
normally covered by a cap 4.

At substantially central part of the ceiling portion 3 of
the reservoir 1 a cylindrical portion 6 having a flange 5
1s projected upward, the inside of said cylindrical por-
tion 6 forming an opening 7 to which a level detecting
means 10 is fitted. |

Said level detecting means 10 comprises a cylindrical
case member 11 a lower end of which is formed fluid: a
reed relay 12 fixed to the inside of said case 11 by means
of epoxy resin and the like; a float 13 posttioned outside
said case 11 movable up and down along said case 11;
and lead wires 14, 15 connected to said reed relay 12,
wherein said lead wires 14, 15 are taken out through
said case 11. Said float 13 containing a magnet 16, when
liquid level descents to a predetermined level, said mag-
net 16 actuates said reed relay 12 to send signal. Thus
float 13 and reed relay 12 act as a detector to detect the
level of otl hiquid in the reservoir 1. Said signal from the
reed relay 12 is delivered outside through lead wire 14,
15.

The upper end of said case 11 is formed into a large
diameter portion 17, from which an annular portion 19
is projected upward to define a sealing space 18, the
upper end of said annular portion 19 extending radially
outward to form a flange 20, which is in contact with
the flange 5 of said cylindrical portion 6 projecting from
the cething portion 3 of said reservoir 1.

As shown in FIG. 2, said flange 5§ of the cylindrical
portion 6 is cut out by three planes to shape three cui-
off portions 21, and said flange 20 of the case member
11, which 1s projecting radially outward from the cylin-
drical portion 6 and in contact with said flange §, is also
formed into a similar shape. The number of cut-off
portions 21 may be not limited to three as shown in this
embodiment, but may be any more than two.

Otherwise, as shown in FIG. 3, the flange 5 may be
formed by providing three cut-off portions 21z by cut-
ting out the circular flange along circumferential sur-
face of the cylindrical portion 6, and the flange 20 of the
case 11 being in contact with the flange 5¢ may be
shaped to fit the flange 5a.

The cap 25 1s engaged to said flange 5§ to cover open-
ing 7, and, as shown in FIG. 4 and FIG. §, comprises a
cyiindrical body 26 having a little larger diameter than
that of the circular flange 5 before cut-off portions 21
are formed, and a terminal covering pertion 27 inte-
grally projecting laterally from said cylindrical body
26, which has same number of pawls 28 as cut-off por-
tions 21 projecting radially inward from the inner edge
of said cylindrical body 26 and having shape fitted to
said cut-off protions 21 at the corresponding postion to
said cut-off portions 21. These pawls 28 are adapted to
be in contact with the upper face of the flange 20 of said
case 11 at the inner face of the ceiling portion 264 of said
cylindrical body 26, and are formed tc have the height
to be in contact with the lower face of the flange 5 of
said cylindrical portion 6 at the upper face of said pawls
28, 25 15 fitted to the reservoir 1 as shown in FIG. 1. In
this case, it is preferable that each contact faces are
adapted to have such height as engaged with slight
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friction to improve sealability as well as to prevent the
cap from disengagement.

A covering portion 27 1s formed to have inverted T
shape in the space 27« enveloped by said covering por-
tion 27 in the vertical section, said space 27¢ communi-
cated with the inner space 28a of said cylindrical body
26 through holes, and the terminals 29, 30 connected to
lead wires 14, 15 being arranged to be positioned verti-
cally and horizontally respectively, that 1s, perpendicu-
lar each other at their broad faces and being fixed to said
covering portion 27 at the holes to form connector 31.
A guide groove 33 and a recess 34 at the center are
provided on the lower face 32 of the covering portion
27, on the other hand, a projection 35 1s provided at the
transverse center on the ceiling portion 3 of the reser-
vorr 1 at the corresponding position to said guide

groove 33 and recess 34. After fitting the pawls 28 of

the cap to the cut-off portions 21 of the flange the cap 25
1s pushed and the pawls 28 1s placed lower than the
flange 5, and by rotating the cap 2§ the projection 35 is
engaged to the guide groove 33. In this case, the guide
groove 33 is formed to be deeper at the entrance than at
the central part and becomes gradually shallower from
the entrance toward the central part, and the projection
35 is formed to be disengaged from the guide groove
due to elastic deformation, when the projection 33 i1s
relatively moved from the guide groove to the recess
34, and afterward to be engaged to the recess 34. Thus
formed, resistance against rotation of the cap 25 is little,
and further rotation of the cap 23 i1s prevented after the
recess 34 1s engaged to the projection 33, and in employ-
ing the cap 1s not disengaged from the reservoir by
rotation due to vibration.

On mounting the level detecting means constructed
as above description to a reservoir, the reed relay 12 and
lead wires 14, 15 are previously inserted into the case
member 11 and encapsulated with epoxy resin. In this
case, it 1s preferable that the lead wires form spiral por-
tions 37 to have allowance to keep the cap 25 and the
case 11 apart at a certain distance. After fitting an elastic
sealing member such as O-ring 36 into the sealing space
18, the case member 11 is inserted into the reservoir 1
through the opening 7 to contact the flange § of the
cylindrical portion 6 and the flange 20 of the case 11 at
a countering position of cut-off portions each other.
Next, on countering the cut-off portions 21 of the flange
to the pawlis 28 of the cap, the cap 25 being downwardly
pushed, the pawls 28 pass through the cut-off portions
21, and by rotating the cap 23 the paw! 28 is engaged to
the flange 5. By further rotation of the cap 25 the pro-
Jection 35 guided along the guide groove 33 is engaged
to the recess 34, preventing the cap from rotating, and
mounting 1s completed.

Further, in above-mentioned embodiment the termi-
nal 29, 30 of the connector are positioned perpendicular
each other, that is, crossing at right angle at their
broader faces. However, they may be positioned para-

rell each other at their broader faces, as shown i FIG.

6. In this case, the covering portion 27 may be formed
so that the terminal mserting space 276 enveloped by
the covering portion 27 1s shaped approximately rectan-
gular. Further, as shown in FIG. 7, in the space 27b
enveloped by the covering portion 27 the terminals 29,
30 positioned parallel may be displaced in any direction,
with effect of preventing connection from an alarming
device, for instance, to the connector from being mis-
taken, and with effect of decreasing in possible troubles
in assembling, maintenance, and repairing.
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Besides the above-mentioned embodiments, the pres-
ent invention can be embodied by fastening the cap 25
and the flange 5 with screws. However, using a fitting
means of cut-off portions and pawls, as above examples,
operating efficiency of assembling 1s improved. And 1t is
understood that the present invention can be applied not
only to reservoirs for tandem master cylinders as in the
above-mentioned embodiments, but also to reservoirs
tor so-called single master cylinders.

What 1s claimed is:

1. A level detecting device comprising:

a detector positioned in a reservoir having an opening
and tor detecting the level of oil liquid in the reser-
VOIT,

a cylindrical portion projecting from said reservoir
around said opening,

a flange projecting radially outward from the cylin-
drical portion, said flange having several cut-off
HOrtions,

a cap comprising a cylindrical body having a slightly
larger inner diameter than the outer diameter of the
flange and a covering portion projecting laterally
and integrally from said cylindrical body, said cov-
ering portion fixedly equipped with terminals con-
nected to lead wires from the detector, the cap
having the same number of pawls as the cut-off
portions formed in the flange of said cap to engage
sald flange, said pawls projecting radially inward
from the inner surface of the cylindrical body of
the cap, whereby said cap is attached to the reser-
volr tor covering the opening by rotating the cap.

2. A level detecting device according to claim 1,
which further comprises means for preventing rotation
of the cap at an engaged position of the pawls to the
flange by rotating the cap.

3. A level detecting device according to claim 2,
wherein said rotation-preventing means comprises a
recess 1n the cap and a projection in the reservoir, the
rotation of the cap being prevented by engaging of the
recess and the projection.

4. A level detecting device according to claim 3,
wherein said recess is provided on said covering por-
tion.

5. A level detecting device according to any one of
claims 1 to 4, wherein said terminals are fixed to the
covering portion with their broader faces perpendicular
to each other and disposed in a space enveloped by the
covering portion.

6. A level detecting device according to any one of
claims 1 to 4, wherein said terminals are fixed to the
covering portion with their broader faces parallel to
each other and disposed in a space enveloped by the
covering portion.

7. A level detecting device according to claim 35,
wherein said covering portion defines said space having
a shape of an inverted T, said terminals being disposed
in said space and covered with said covering portion.

8. A level detecting device according to claim 6,
wherein said covering portion defines said space having
a shape of a rectangle, said terminals being disposed 1n
said space and covered with said covering portion.

9. A level detecting device according to claim 3,
wherein said recess is provided on a lower surface of
the covering portion and said projection is provided on
a ceiling portion of the reservorr.

10. A level detecting device according to claim 9,
wherein said covering portion has a guide groove on
the lower surface thereof to guide said projection to

said recess when said cap is rotated.
* ¥ . * »
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